
CITY COUNCIL
CITY AND COUNTY OF HONOLULU

HONOLULU, HAWAII No. -

RESOLUTION

PROVIDING FOR THE APPROVAL OF THE MULTI-HAZARD PRE-DISASTER
MITIGATION PLAN FOR THE CITY AND COUNTY OF HONOLULU UNDER THE
PROVISIONS OF THE ROBERT T. STAFFORD DISASTER RELIEF AND
EMERGENCY ASSISTANCE ACT, AS AMENDED BY THE DISASTER MITIGATION
ACT OF 2000.

WHEREAS, 44 CFR Part 201.6, Local Mitigation Plans, establishes criteria for
local hazard mitigation planning authorized by §322 of the Robert T. Stafford Disaster
Relief and Emergency Assistance Act (Stafford Act), as amended by §104 ofthe
Disaster Mitigation Act of 2000; and

WHEREAS, the Act specifies that after November 1, 2003, local governments
seeking Pre-Disaster Mitigation (PDM) funds through a State application must have an
approved local mitigation plan prior to the approval of local mitigation project grants;
plan development is key to maintaining eligibility for future mitigation and disaster
recovery funding; and

WHEREAS, federal requirement §201 .6(c)(5) specifies that this approval must
have “documentation that the plan has been formally adopted by the governing body of
the jurisdiction requesting approval of the plan”; and

WHEREAS, the City Department of Emergency Management has been
designated as the agent responsible for the preparation of plans and programs for
hazard mitigation and disaster emergency management for the City and has secured
mitigation grants on behalf of the City in the past; now, therefore,

BE IT RESOLVED by the Council of the City and County of Honolulu that the
Multi-Hazard Pre-Disaster Mitigation Plan for the City and County of Honolulu, as
updated in 2010, as described in the Executive Summary attached hereto as “Exhibit
A,” and which by reference is made a part thereof, be approved; and

BE IT FURTHER RESOLVED that this plan be in compliance with applicable
federal and state statutes, rules and regulations; and

BE IT FURTHER RESOLVED that City departments coordinate with the City
Department of Emergency Management to incorporate natural hazard mitigation into
existing planning efforts required by City Charter, including the General Plan and the
Development/Sustainable Communities Plans, using the information given within the
Multi-Hazard Pre-Disaster Mitigation Plan; and
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CITY COUNCIL
CITY AND COUNTY OF HONOLULU

HONOLULU, HAWAII No. 11-347, CDI

RESOLUTION

BE IT FURTHER RESOLVED that City departments coordinate with the City
Department of Emergency Management to incorporate future planning mechanisms to
ensure this plan is maintained and updated using the systematic procedures given in
the Multi-Hazard Pre-Disaster Mitigation Plan; and

BE IT FINALLY RESOLVED that the Clerk is hereby directed to transmit copies
of this Resolution to the Mayor and the Director of Emergency Management.

DATE OF INTRODUCTION:

INTRODUCED BY:

Ernest Martin (BR)

November 29, 2011
Honolulu, Hawaii Council members
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Exhibit A

EXECUTIVE SUMMARY

ThePurposeof HazardMitigation

The purposeof this multi-hazardmitigation plan is to provide a strategy to reduce or
eliminateloss ofpropertyor life causedby naturalhazardeventsfor theCity andCountyof
Honolulu. A multi-hazardstrategypresentedin thisplanaddressestherelationshipamong
various typesof hazards,identifies actionsthat benefitmultiple hazards,andprioritizes
resourcesto areassusceptibletomostsevereor mostfrequenthazards.

The amount of damageduring major disastersas a consequenceof different natural
hazardsin theStateof Hawaii istendingto rise asevidencedby thecostof recentdisasters.
Hazardmitigationis aboutmakinganinvestmentandtakingactionsto permanentlyreduce
or eliminatelong-termrisk topeopleandcurb thecostsof disasterimpacts. Thereforethe
purposeof multi-hazardmitigation is twofold:

1) toprotectpeopleandstructuresfrom harmanddestruction;and
2) tominimize thecostsof disasterresponseandrecovery.

Hazard Mitigation PlanningandPlanDevelopment

Hazardmitigation planningis the processthat analyzesa community’s risk from natural
hazards,coordinates available resources,andimplementsactionsto reducerisks. Since
November 1, 2003, local governments seekingPre-Disaster Mitigt*tion (PDM) funds
through a State application must have an approved local mitigation plan prior to the
approvalof local mitigation project grants. SinceNovember 1, 2004,Statesmust alsohave
an approved Standard State mitigation plan in order to receivePDM funds for Stateor
localmitigation projects. The Standard StateMitigation Plan will alsobe required for non-
emergency assistance provided, including Public Assistance restoration of damaged
facilities and HazardMitigation Grant Program funding. A State with a FEMA-approved
Enhanced Statemitigation planat the time of a disaster declaration is eligible to receive.
increasedfundsunder the Hazard Mitigation Grant Program, basedon 20 percent of the
total estimated eligible Stafford Act assistance.Therefore, State and local multi-hazard
mitigation plans is key to maintaining eligibility for future FEMA mitigation anddisaster
recoveryfunding.. Countyplansmustbe updated every five years to continuouslymaintain
funding eligibility.

The developmentof the Pre-Disaster Hazard Mitigation Plan for Honolulu involved a
significant broad-based participation of the Mayor, the City Council, Department of
EmergencyManagement, the City & COuntyDept. of Planning& Permitting, the Oahu
HazardMitigation Planning Committee and its public and private partners, many State
agencies,such as State Civil Defense,the Dept. of LandandNaturalResources,the Dept.
of Transportation,the StateHazardMitigationForum,HECO(electricutility) andfederal
partnerssuchastheFEMA PacificAreaOffice,NOAA andUSGS.



LandUsePlanningandDevelopmentin theCity& Countyof Honolulu

TheCity andCountyof Honolulu guidesanddirectslanduseandgrowth throughathree-
tier system of objectives, policies, planningprinciples, guidelinesand regulations.The
GeneralPlanforms the first tier of this system, consisting primarily of statements of
objectivesarid policies.Thesecondtier of the systemis formed by the DevelopmentPlans
or SustainableCommunities Plans, dependingwhether growth is planned for the region.
Theseplans address eight geographicregions of the island: the Primary Urban Center,
Central Qahu, Ewa, Waianae, North Shore, Koolauioa, Koolaupoko andEast Honolulu.
The third tier of the systemis composedof the implementingordinances,including the
Land Use Ordinance(Honolulu’s zoning code) and the City’s Capital Improvement
Program.Mandatedby the City Charter,theseordinancesconstitutethe principal means
for implementingtheCity’s plans. Thetiersaresupplementedwith functionalplansfor the
countywidewaterandwastewatersystemsandtransportation.

Identifyingand Profiling HazardEvents

Hazardsare physical conditionsor events (hat have the potential to causefatalities,
injuries, property damage, infrastructure damage, agricultural loss, damage to the
environment,interruptionof business,orothertypesof losses.The intent of thisdocument
is to presentthecurrentstateof knowledgeof naturalhazardssignificantwithin the City &
Countyof Honolulu. Hazardsassessedin thisplan include:

StrongWinds (Nontropicalcyclonic) Chapter4
Tropical(~iclones(includingHurricanes) Chapter5
LandslidesandRockFalls Chapter 6
Earthquakes Chapter7
VOG (VolcanicGases) Chapter8
Tsunamis Chapter9
Floods Chapter10
DaniFailures Chapter11
High Surf/Waves Chapter12
CoastalErosion Chapter13
Droughts Chapter 14
Wildfire Chapter15
HazardousMaterials Chapter16

Detailedinformationis given in thesechapterson previousoccurrencesof naturalhazard
eventsandanalysisof probablefuturelosseswherepossible. A verybriefsynopsisof each
follows:
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StrongWmth~

Mostwind stormsareeitherfrom tradewinds,whichblow 70% of the time,or Konawinds
(30%of the time). Tradewindspredominatefrom thenortheastarid generallyrangefrom
10— 25 milesper hour,althoughoccasionalextremeeventsreach40 - 50 milesper hour
whenthe sub-tropicalhigh pressurecell north of the islandsintensifies. DamagingKona
winds have reachedvelocitiesof 50 milesperhour for severaldayson end. Konastorms
generallycomefrom the southand southwestand move erratically,thoughwith a slow
tendencytowardthewest.

TropicalCyclones

The other sourceof damagingwinds is a tropical cyclone. They are definedas large
circulating windstormsthat form over warm tropical oceanwater. Tropical cyclones
generallyoccur during the seasonbetweenJune 1 and December1. Dependingon
windspeeds,theyare categorizedas tropical depressions,tropical stormsor hurricanes.
Hurricanesarethemostdamagingeventson Oahuandresult in the greatest annuallosses
from anaturaldisaster.To be officially classifiedasahurricane,thesustainedwIndspeeds
must exceed74 milesper hour. The averagereturn period of hurricanes of different
intensitiesaregivenin Table 1.

Table 1. HurrIcane Annupt Odds of Occurrenceby Saffir SimpsonCategory
IncorporatingNASA and HIUU? SponsoredResearch

Hurricane
Category

1

I 2

L Sor4
Any Hurricane

SustainedWind 3-sec.PeakGust Anywhere
in HawaiI QahuOnly

74 to 94mph
94 to 110mph

82to 108 mph
108to1~~p~

I in 25
I in 50

1 in 80
un320

110 to 155 mph 130to 191 mph uriS un400
Greaterthan 74mph Greater than 82 mph 1 in 15 1 in 55

Most of the existingresidentialstructuresin Hawaii areunder-designedfor high winds,
dependingon their constructiontype andlocation~Terrainor topographicamplificationof
wind speedhasbeena significant additionalcontributingfactor in the pasthurricanelo&s
experiencesof Hawaii. High wavesfrom hurricanesalsopresenta flooding hazard. High
wavesfrom hurricanes mostoftenhit theeasternshoresashurricanesapproachtheislands
from the east,andsouth- andwest-1~cingshorelinesas the storm pasSesto the southand
west.Projected averagehurricanelosseson Oahu are $216 million per year.

LandslidesandRockfalls

Honolulu combinesseveralof the essentialcomponentsfor landslideandrockfall hazards:
steephillsides,heavyrainfall, and strongpressurefor residentialdevelopmentin upland
areas.They are dangerousbecausetheyoccursuddenlyand move rapidly by flowing or
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avalanching down hillslopes and channels. They generallyoccur during or immediately
after severerainfall of more than3 inchesin a peak 6-hour period. The Stateidentified a
number of highway siteson Oahu that have a high risk of. rockfall or landslide, many of
which have been mitigated or aresoon to be mitigated. Thereforehaverecentlybeena
number of other mitigation measuresfundedby various organizations.

Earthquakes

Seismichazardon Oahu was historically underestimated. In the late 1980’s,Oahu was
recognizedto be in a region of moderate seismic hazard,and building standards were
improved in 1990. The most current seismic designcodeavailable is the. International
Building Code(IBC). Theseprovisionsincorporate stateof the art seismichazard mapping
of Hawaii developed by the U.S. Geological Survey (USGS) and the Hawaii State
Earthquake Advisoxy Committee. The risk isnow estimated to accountfor the third largest
amountof annualized financial lossesbehind hurricanelosses.Basedon an analysis of
Hawaii construction cost data, pràjected earthquakeaverage annual loss is about $21.
million on Oahu.

VOG

VOG describesthe volcanic gaseousemissionsfrom Kilauea volcano.VOG occurswhen
volcanic gasesreact with sunlight,oxygenand moisture creating avariety of compounds,at
vaiying concentrations,that couldhave adverseimpactson the downwindcommunities and
environment. While creatinghazy conditions on Oahu the elevatedSO2 levels that cause
major environmentalconcernsare expectedto dissipateprior to reachingOahu. Therefore
VOG is not currently consideredarelatively significant health hazard to Oabu,although
theislandsofMaui andHawaii are moreseverelyaffected.

Tsunamis

TheHawaiianIslandshavea longhistory of destructiondueto tsunamisandare the most
vulnerableplacein the world, particularlyvulnerableto tsunamisoriginating in. the north
andthe southeast Pacific Ocean. Twenty-six tsunamiswith flood elevationsgreater than
3.3 ft (1 m) have made landfall in the Hawaiian Islands during recorded history, and10 of
thesehad significant damaging effectson Oahu. This translatesinto a recurrence interval
of one large tsunamireachingHawaiian shoresevery 7 years and one damagingtsunami
reaching Oahu every 19 years, although there hasn’t been a large tsunami since 1975.
Annualtsunamilossesareestimatedat $44million.

Floods

The major flooding eventsin Hawaii are causedby storms,storm surge,high surf and
tsunamis.Jr the City & County of Honolulu, from about 1915 to 2000,floods causedby
rainstorms,including tsunamis,and hunicaneshave claimed more than 140 lives and
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inflicted morethan$200miflion dollarsof directandindirectdamage.Someof thelargest
rainfall countsandmostsevereflooding eventshaveoccurredin thelastseveralyears,with
the Manoaflood in 2004 alonecausingan estimated$85 million in damage. Floodsare
estimatedto cause$13million in damageperyear.

Dam Failures

Thereare three typesof dams:detention,storage,anddiversion. A majorityof Oahu’s21
existingdarnswerebuilt by privateplantationownersin theearly1900’s for irrigation and
not floodcontrol; therewerenostandardsatthattime. Two factorsinfluencethepotential
severityof a full or partial damfailure~the amountof waterimpounded,andthe density,
type, andvalueof developmentandinfrastructurelocateddownstream. Dam condition
assessmentsanddamfailure inundationstudieshaverecentlybeencompleted. The two
damsposing the greatesthazarddue to their downstreampopulationdensity are the
NuuanuReservoirdarnandKaneoheDam.

ThghSurf

High surf is classifiedas a condition of very dangerousand damagingwavesrangingin
heightfrom 10 ft to 20 ft or more. Thesewavesresultfrom openoceanswell generatedby
stormspassingthrough the north andsouthPacific Oceansor from tropical stormsand
hurricanes.The hazardsassociatedwith high waves include debris overwash,flooding,
erosion,highwaveenergyandturbulencein thenearshorezone,andstrongcurrents.

CoastalErosion

The beachesof Hawaii are vital economic, environmental,and cultural resources.A
healthy,wide sandybeachprovidesprotectionagainsttheeffects of storm surge,tsunami
flooding,andhighsurfimpacts. Coastalerosionandbeachlossarechronicandwidespread
problemsin theHawaiianIslands.‘J)~picalerosionratesinHawaii arein the rangeof 15-30
cmi~r.Recentstudieson Oahuhaveshownthat nearly24% or 17 milesof an original 72
milesofsandyshoreline(1940s)hasbeeneithersignificantlynarrowedor lost. Thecostof
thebeachloss at Waikiki hasbeenestimatedwould beabout$1 million peryear,in order
to maintain thebeachin its currentstate. lslandwideannuallossesareestimatedat $2.3
million.

Drought

Drought hazardconsideredthreesectorsimpactedby drought: the watersupply sector,
agricultureandcommercesector,and the environment,public healthand safetysector.
Drought monitoring,prediction,communicationandmitigation is managedthroughthe
HawaiiDroughtPlansteeredby theHawaiidroughtcounciL The integratedwatersystem
on Oahueffectively minimizeswatersupplyrisks to any particularareaon Oahualthough
continueddevelopmentin the drier leewardareaswill put futurepressureon thesystem.A
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relatively small portionof the island is used for agriculture, thereforethe commercial
sector is not as severely affected by drought as more extensive agricultural counties.
Central Oahu has the most vulnerable agricultural areas. The primary environmental
safetyconcerufrom drought is the wildfire hazardwhich is exacerbatedduring drought
conditions,particular at the urban wildiand interfacesin the Mililani/Waiplo areas.

Wildfire

The wildfire risk is increasingas developmentencroacheson wildiandswithout sufficient
defensiblespaceat the wildiand/urban interface. Todatepropertydamageon Oahudueto
wildflres is minimal althoughmany acresof wildlands have beenburntin recentyears. The
Honolulu Fire Departmentis responsiblefor mitigation and cont,rol of urbanfires while
the DNLR, Division of ForestryandWildlife is responsiblefor forest reserves,with aco-
responsein intermediatearea.

HazardousMate,ials

A major Superfund Amendmentsand Reauthorization Act (SARA) provision is Title III,
also referredto as Emergency Planning and CommunityRight-to-KnowAct (EPCRA).
EPCRA establishedguidelines for Federal, State and local governments, and industry
regardingemergencyplanningandproviding communitieswith informationon hazardous
chemicalswithin their jurisdiction. The Hawaii EmergencyPlanning and Community
Right~to-KnowAct became law in 1993 (HRS 128E). A Hawaii State Emergency
ResponseCommission(HSERC)was formedandLocal EmergencyPlanningCommittee
(LEPC) was establishedin each county. Functions of the LEPC include preparing a
hazardousmaterial emergencyresponseplan, reviewing the plan annually, evaluating
resourcesto mitigate an emergency,receiving emergencyresponsenotifications, and
receivingandprocessingrequestsfor informationfrom the generalpublic.

Shelters

A list of shelters on Oahu for all hazards is provided in Chapter 17. Hurricanes are the
hazardwith the greatestneedfor sheltering. There is an estimatedcapacity of 291,000
shelterspacesat the designated shelters,excluding the Hawaii Convention Center, Neil
Blaisddll Center and Brigham Young Unversity. This could meetthe projected needsfor
sheltering during a “strong” storm. However, a structural assessmentof 29 of the
designatedshelteredindicated thatanumber of the sheltersare expectedto be structurally
deficient. Further all-hazard shelterevaluations,alongwith private sector shelterscreening
are proposed.
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RiskAssessment

This is the processor methodfor evaluatingrisk associatedwith a specific hazard.Here,
risk is definedas the potentiallossesassociatedwith ahazard,definedin termsof expected
annualloss, resulting from the probability of occurrence,magnitudeandseverity, asset
exposureandvulnerability,andconsequences.

Losseslinked directly to a hazard event include all damages,deathsand injuries, loss of
habitation,andemploymentlossesdueto theclosureof damagedfacilities. This includes
physical destructionof buildings, transportationand utility systems,crops, and natural
resourcesandemploymentlossesduedirectlyto theclosureof damagedfacilities.

AverageAnnualized Loss (AAL) is an objective measureof future lossesaveragedon an
annual basis,calculatedas the sumof the expectedlossfor eachevent(i.e., sum of the
products of the estimatedloss from each event and that event’srate of occurrence). Jn
caseswhere there is insufficient confidencein the probability estimatesof rareevents and
where sufficientpastdatais available, the average annualized loss is basedon historical
losses. This information is used in assessingthe relative contributors to total natural
hazard lossesand determining the priorities for hazard mitigation measures. The
comparativeaverageannual lossesfor themostseverehazardsare listed in Table2.

Table2. RelativeHazardSeverityto the City & County of Honolulu
Basedon AverageAnnual Loss Estimates

Hurricane $216Million / Year

Tsunami $44Million / Year

- Earthquake $21 Million / Year

Flood $13 Million / Year

Debris Flow andRoekfall $1 to $5 Million / Year

CoastalErosion $2 to $3Million / Year

ProposedMitigation Projects

A summaryof the proposedmitigationprojectsis asfollows:
• Dev~lopmitigation policiesfor the general plananddevelopmentplans
o Developpolicy for buffer zonesfor high-hazardrockfall areas.

• Updateconstructionstandardsfor utility lifelines.

• Furtherupgradeelectricaltransmissionanddistributiondesignstandards.

• Evaluateandretrofit high risk essentialfacilities.
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• Periodicadoptionof thelatestInternationalBuildingCodeandrelated codes.
• Testingof seismicandwindperformanceof singlewall houses.
• Developcertificationproject for residential saferooms.
• Provideincentivesto homeownersandbusinessesto retrofitdeficientstructures.

• Assembleamoreaccuratebuildinginventorydatabasefor risk analysis.
• Providescreeningandevaluationof privatebuildingsfor sheltering.
• Provideall-hazardsassessmentof designatedhurricaneshelters.

• Delineatepotentialliquefactionhazardareason Onbu
• Updatebridgeinventorydatabaseandriskassessmentmodeling.

o Update tsunamievacuationmaps. V

o Produce100yearand 500yeartsunamiinundationmaps.
• Adopt tsunamidesignprovisions.

• EvaluatechangestoDFJRM maps
• DevelopRainfall andstreamilowgaugingsystem.
• Developdamevacuationmaps.
• Developpoliciesfor repetitivelossproperties.
• Investigatefeasibilityof participationin CommunityRating System.
• Maintainfire breaks,
• Purchaseequipmentfor Waianaemountainfuel reduction.
• Providewater storagefor Waianaewatershedfire protection.

• Developpolicy thatcreatesbufferzonesfor newdevelopmentalongthecoastlineto

accountfor coastalerosion.

Plan MaintenanceandImplementation

The OahuHazardMitigation Planning Committee will meetperiodically to monitor the
mitigation projectsand planfuture mitigation directions. Implementation of mitigation
actions(whether or not FEMA funded) throughplanningintegratedwithin existingcity
programsis considereda key to long-term success.City departmentswith public facility
responsibilitiesare the initiators of capital improvementand repair and maintenance
projectsattheCity level. The Oahu HazardMitigation PlanningCommitteecan therefore
function as a communication link and discussionforum for responsiveplanningand to
recognizeopportunitiesfor mitigation projects that may acquire FEMA support, and
therebyquickensolutionsto facility site andbuilding issues.The planwill also be usedin
updatesof the regional developmentplans andprovidedirection on future development
policy.
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